The role of Fe2+-induced lipid peroxidation in the initiation of the mitochondrial permeability transition.
Iron and iron complexes stimulate lipid peroxidation and formation of malondialdehyde (MDA). We have studied the effects of Fe2+ and ascorbate on mitochondrial permeability transition induced by phosphate and Ca2+. Iron is necessary for detectable MDA formation, but only Ca2+ and phosphate are necessary for the induction of membrane potential loss (Deltapsi) and Ca2+ release. Keeping the iron at a constant concentration and varying the Ca2+ level changed the mitochondrial Ca2+ retention times, but not the amount of MDA formation. The antioxidant butylated hydroxytoluene at low concentrations prevented MDA formation, but not mitochondrial Ca2+ release. Preincubation of mitochondria with Fe2+ decreased Ca2+ retention time in a concentration-dependent manner and facilitated Ca2+-stimulated MDA accumulation. Thus, Ca2+ phosphate-induced mitochondrial permeability transition (MPT) can be separated mechanistically from MDA accumulation. Lipid peroxidation products do not appear to participate in the initial phase of the permeability transition, but sensitize mitochondria toward MPT.